Antibodies and Microscopy
Mouse anti-δ adaptin (SA4), rabbit anti-σ3A, µ3A, β3A and γ-adaptin have previously been described (Peden et al., 2004; Simpson et al., 1997) . Anti-VAMP7 longin-domain specific antibodies were generated by immunising rabbits with bacterially expressed GST-VAMP7 (mouse 1-120) and affinity purified as previously described (Steegmaier et al., 1999) . The anti-LAMP1
antibody (1D4B) (Hughes and August, 1981) (Peden et al., 2004) .
Structure determination
Crystals of δ-adaptin(680-729):VAMP7(1-120) belonged to space group P4 3 2 1 2, unit cell a = b = 63.3Å, c = 218.2Å. Diffraction measured at the Diamond Light Source synchrotron was severely anisotropic. Two datasets were used, dataset 1 collected at short wavelength (0.9393Å) for which data were combined from 2 crystals, and a second collected at 1.5Å wavelength to enhance the anomalous signal from the Pr 3+ ions of crystallisation (table 1): merging statistics are relatively poor due to the anisotropy. For set 1, the data merged from two crystals gave better scores than the individual crystals both in molecular replacement and in refinement. Images were integrated with Mosflm (Leslie, 2006) and scaled with Scala or Aimless (Evans, 2006) . The data extended to 2.8Å resolution along c* but only to around showed electron density in the groove on VAMP7 which was occupied by Hrb in its complex ( Figure S1A ). Automated model building with Buccaneer & Refmac (Cowtan, 2006) built additional residues into the grooves on both molecules: six model-building trials were run, against the two datasets and using different options, leading to twelve models for the δ-adaptin region: eight of these assigned the AP3 δ-adaptin sequence to the density consistently, mostly fitting the electron density clearly (fig S1B) , the other four were inconsistently different and did not fit the density well as judged by residue-byresidue map correlation coefficients. The consensus was accepted as the starting model. The registration of the sequence was confirmed by manual building of a poly-Ala chain through the "peptide" region, and using the assign_sequence program from Phenix to give an unambiguous assignment in agreement with Buccaneer (Adams et al.) . The structure was completed by manual model building with Coot (Emsley and Cowtan, 2004) and refinement with Refmac, using the SAD target, with local NCS restraints (Murshudov et al., 1997) and external distance restraints derived from the previously determined VAMP7 longin domain (2vx8) generated with the program ProSmart (Murshudov et al., 2011) . Dataset 2 gave slightly clearer results in the automatic model building, but refinement statistics were better for dataset 1 (Table 1) : there was no significant difference between models refined against the two datasets. Residues 18-40 bind in the VAMP7 groove in similar ways in both molecules. Interpretation of the "linker" region 40-53 was more difficult since crystallographic and non-crystallographic symmetry bring several molecules close together, and it was hard to decide the way in which the molecules were connected. As refinement progressed however, it became clear that the linker forms a small asymmetric β-sheet between the longin domains, and that the two chains cross over so that the δ-adaptin region 697-719 binds to the other longin domain in the asymmetric unit (Figure 2 ). The two longin domains are related by a screw rotation of 140° with a 19.3Å
translation, but despite the asymmetry of their packing and of the linker, the domains themselves, along with the bound δ-adaptin region, are very similar ( Figure S1C ), indicating that the structure of the Vamp7/δ-adaptin complex is not a crystal artifact due to the use of a fusion protein. The buried surface of the interaction between the δ-adaptin linker and VAMP7 longin domain was calculated as 940Å 2 using PISA (Krissinel and Henrick, 2007) 
